Fruits are very good sources of micronutrients. In the present era, eating fruits is questionable due to hazardous effects of artificial ripener usage on fruits. Ascorbic acid (C 6 H 8 O 6 ), a major antioxidant water-soluble vitamin, acts as a reducing agent for many metabolic reactions as a coenzyme. Since it is heat-labile, fruits remain as a prime source as they are eaten uncooked. Mangoes, Banana, and Papaya are the most commonly subjected fruits for artificial ripening. However, artificial ripeners such as ethephon and calcium carbide have antinutritional and hazardous effects on health. This study analyzed the effect of the second most commonly used artificial ripener ethephon on mangoes in comparing with naturally ripened mangoes.
Introduction
V itamin "C" is water-soluble antioxidant vitamin. Due to the presence of enediol, it acts as a reducing agent. It mainly acts as a coenzyme for most of the biological reactions such as collagen synthesis, bone mineralization, carnitine synthesis, cholesterol metabolism, red blood cells maturation, and helps in functions of leukocytes, hence, acts as an immune booster. It also has anticancerous properties. [1] [2] [3] Mango, a king of fruit, is an important commercial plant of India, primary source of mangiferine, an bioactive xanthanoid. [4] It is also an good source of Vitamin C and is commercial plant and it is one of the most commonly subjected fruit for artificial ripening for commercial purpose. Ethephon and Calcium carbide are the most commonly used artificial ripening agents among which calcium carbide is carcinogenic. Ethylene is a natural plant hormone responsible for growth and development of plants including fruit ripening. A small amount of ethylene in a concentration of 1-10 ppm is sufficient to ripe fruits. [5] However, ethephon, an artificial ethylene releasing substance is used in a dose of 100 ppm to 3500 ppm in an excess amount to fasten the ripening process for commercialization which may affect the nutritional values of fruits. [6] 
Methods
The study comprised 50 mangoes fruits collected from a single tree in different stages of development, equally divided into two batches, Batch "A" and "B." Immature, under-ripened fruits, over-ripened fruits, and injured fruits were excluded from the study.
"A" batch comprised mangoes plucked in a mature raw stage [ Figure 1a ], were subjected for artificial ripening by dipping for 1 min in 39% ethylene 1000 ppm (parts/million) solution and kept in an airtight chamber after wrapping in a straw till complete ripening stage was attained. On the 6 th day, complete ripening was assessed manually by color change and softness. It was observed that color changed from green to fresh yellow color [ Figure 1b ]. "B" batch comprised mangoes ripened naturally on a tree itself [ Figure 1c ]. Completely ripened mangoes were subjected to Vitamin "C" analysis after preparation of the samples. Mango fruits pulp was extracted by hang juicer, 5 g of fruit pulp was homogenized with 5% metaphosphoric acid, and 10% acetic acid solution, for Vitamin C stabilization, i.e., to avoid oxidation of Vitamin C. Analysis was performed using simple UV spectrophotometric method using 2,4-dinitrophenylhydrazine (2,4-DNPH) reagent. [7] The procedure is shown in Table 1 .
Results
The results of present study showed that the naturally ripened mangoes had a mean of 7.6 ± 6 mg/100 g more of Vitamin "C" than artificially ripened as shown in Figure d (Graph 1). Statistical analysis was performed using independent t-test. The "t" value (10.47), was statistically significant at P = 0.05 at 48° of freedom for combined sample Figure d 
Discussion
Rahmankhan et al. did a study on determination of Vitamin C content in various fruits and vegetables using simple UV spectrophotometric method. In this study, the reliability of the method was calculated by the percentage of standard deviation and confirmed by the consideration of expected interferences such as diketogulonic acid and extracted glucose. The study concluded simple UV spectrophotometric method using DNPH reagent is an excellent method to analyze the Vitamin C in fruits and vegetables. [7] In this study, we analyzed Vitamin "C" levels in naturally ripened and artificially ripened mangoes and compared between the two batches. Naturally ripened mangoes showed higher Vitamin "C" values. The rise in the value might be due to more time taken by the mangoes to ripe on the tree and hence that more starch got converted into Vitamin "C." It also could be because of ethylene suppressing the action of Vitamin "C" synthesis. A study conducted in Malaysia by Hakim et al. on selected samples of pineapple, banana, and tomatoes on Vitamin C and β-carotene values in naturally ripened, ethylene treated and market samples. The naturally ripened sample was having highest values than ethylene treated and the market sample was having least Vitamin C levels. There was mean 3-4 mg/100 g Vitamin C reduction in ethylene treated and market samples were having mean 6-7 mg/100 g of fruit pulp of fewer Vitamins C. [8] Another study was done by Lopes et al., in Brazil, on the effect of exogenous ethylene on nutritional values of strawberry fruits. They have found more Vitamin "C" in ethylene injected strawberries in comparison with untreated controls. The study concluded that ethylene treatment significantly increases Vitamin "C" levels. [9] The variations in the study results could be 
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There are no conflicts of interest. because of difference in the analytical procedure they used and different habitat of fruits. In our study, it was found that the Vitamin "C" level was 7-8 mg of more Vitamin "C" in naturally ripened than artificially ripened mangoes. The reason could be, in naturally left mangoes, there was a more time for the starch to get converted into ascorbic acid through the glucuronic acid pathway and Vitamin "C" levels could be decreased due to suppression of mitochondrial enzyme L-Ga1 lactate dehydrogenase which is a regulating enzyme of the last step in Vitamin "C" synthesis as mentioned in earlier. [6] Conclusion On comparing the Vitamin "C" values between artificially ripened and naturally ripened mangoes, a statistically significant difference between the two batches was seen. Naturally ripened mangoes are having 7 mg-8 mg of more Vitamin C than artificially ripened mangoes using 1000 ppm of ethephon.
Future study and implications
There are other sources of Vitamin "C" supplement in the diet, which can maintain the plasma Vitamin "C" levels to the normal. However, it is questionable that in the market, is it possible to wait till 6-7 days for ripening with ethephon?. If more concentration of ethephon is used, it may further reduce the Vitamin "C" levels. Hence, a proper check by the concerned authority should be kept to see what kind of artificial ripening agent is used and at what percentage the market fruits were ripened, including its effects on nutritional values of fruits and hazardous effects on health. The government should regulate the quality of every fruit sample of the market for the benefit of human being.
